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Objectives: To estimate the prevalence of internet gaming disorder (IGD) and associated risk factors
in a sample of secondary and postsecondary students from a public federal institution of higher
education (Instituto Federal de Educação, Ciência e Tecnologia) in Southern Brazil.
Methods: The study included a sociodemographic questionnaire, the Beck Depression Inventory
(BDI), Self-Report Questionnaire (SRQ-20), Pittsburgh Sleep Quality Index (PSQI-BR), the Mini-Social
Phobia Inventory (Mini-SPIN), and the Game Addiction Scale (GAS). Finally, IGD was measured with
the Brazilian version of the Internet Gaming Disorder Scale-Short-Form (IGDS9-SF), which has been
psychometrically validated in this population.
Results: Overall, 38.2% (n=212) of the sample exhibited IGD symptoms, with 18.2% (n=101) being
classed as at-risk gamers. Regression analysis found IGD to be associated with male gender, severe
depressive symptoms, poor sleep quality, increased time spent gaming, and total free time spent
gaming (p o 0.001).
Conclusions: The prevalence of IGD in this sample was relatively high, and associated risk factors
found were similar to those previously reported in the literature. Further studies investigating the
epidemiology of IGD in Brazilian samples are warranted to better understand treatment needs and
inform preventive measures in this population.
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Introduction
Internet gaming disorder (IGD) was tentatively introduced
as a DSM-5 diagnosis in May 2013.1 According to the
DSM-5, IGD is characterized by recurring and persistent
use of video games (both online and/or offline), frequently
with other players, as reflected by the endorsement of at
least five out of nine clinical criteria in the last 12 months.
Following the DSM-5 recognition of IGD, the World Health
Organization (WHO) decided to include gaming disorder
(GD) as an official mental health disorder in the ICD-11.2
Previous studies have reported that IGD affects 1 to
35.7% of the population, being predominantly associated
with male gender,3,4 depressive disorder, and social anxi-
ety.5 However, little research on IGD has been conducted
in Brazil.6,7 As a result, little is known about its prevalence
in the country, which is concerning, as Brazil is a major
consumer of electronic games.8
Based on this shortcoming, the aim of the present study
was twofold. First, to estimate the prevalence of IGD in a
Brazilian sample; second, to identify risk factors associated
with IGD related to sociodemographic variables, gaming
habits, and common psychiatric disorders.
Method
Participants and procedures
In a cross-sectional design, a paper-and-pencil survey
with relevant measures was administered to a sample of
secondary students and undergraduates from southern
Brazil. Data collection was performed during the months
of October and November 2017. Interviewers invited stu-
dents to take part in the study by visiting classrooms. The
psychometric assessment battery was applied within the
premises of the institution. Only students who reported
having played electronic games in the last 12 months
were included. The final sample comprised 610 partici-
pants, 555 of whom remained after discarding incomplete
forms.
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The survey included the Brazilian version of the Internet
Gaming Disorder Scale-Short-Form (IGDS9-SF)1 to ass-
ess the severity of IGD symptoms and establish its preva-
lence. The IGDS9-SF consists of nine items, mapping
directly onto the nine DSM-5 criteria for IGD. Based on pre-
vious research, cutoff points of IGD 4 16 and IGD 4 21
were adopted to identify moderate and high risk for IGD.9
Additional psychometric tests utilized included the
Brazilian versions of the Beck Depression Inventory
(BDI),10 the Mini-Social Phobia Inventory (Mini-SPIN),11
the Self-Report Questionnaire (SRQ-20),12 the Pittsburgh
Sleep Quality Index (PSQI-BR),13 the 21-item Brazi-
lian version of the Game Addiction Scale (GAS),6 and the
suicidal ideation question (item 17) of the SRQ-20.
Additional questions were designed to collect data on
sociodemographic characteristics, gaming behavior, and
perceived academic performance.
Data entry and analysis
Data was encoded through double entry and checked
using EpiData 3.0. All statistical analyses were performed
in SPSS version 22.0 and STATA version 14.2. For uni-
variate analyses, absolute frequency (n), relative fre-
quency (%), mean (m), and standard deviation (SD) were
computed. The chi-square test was used for bivariate
analysis, and logistic regression for multivariate analysis
regression. More specifically, variables that had achieved
at least p o 0.2 in the previous bivariate analysis were
included in a conceptual model with three hierarchies:
first, sociodemographic variables; second, health and
behavior indexes; third, gameplay habits. Results includ-
ing an associated p-value of at leastp 0.05 were deemed
statistically significant. Finally, results were reported as
odds ratios (OR) with a 95% confidence interval (95%CI).
Ethics statement
The study was approved by the ethics committee of
Universidade Católica de Pelotas (CAAE 71580017.1.
0000.5339). Written informed consent was obtained from
every participant over the age of 18 and from the parents
or legal guardians of underage participants.
Results
Data from 555 participants were used in the analyses.
Detailed information is summarized on Table 1. The pre-
valence of IGD found in the sample was 38.2% (n=212),
while 18.2% (n=101) of gamers were at high risk for IGD.
Furthermore, the GAS indicated a prevalence of 13.5%
(n=75) in the sample. The overall prevalence of common
mental health disorders was 39.6% (n=218). More speci-
fically, symptoms of moderate and severe depression
were present in 13.3% (n=71) and 3.6% (n=19) of the sam-
ple respectively, while generalized social phobia affected
approximately 28% (n=154) of the sample. Furthermore,
suicidal ideation was present in 7.1% (n=39) of all partici-
pants. Students reported sleeping an average of 6.7 hours
per night (SD = 1.6), while 278 (52.2%) presented with
poor sleep quality. The mean age of the sample was 20.3
years (SD = 5.4), 57.5% were male (n=319), and 63.8%
were enrolled in secondary school (n=354). Furthermore, a
majority of participants (n=360; 65.6%) declared a monthly
income three times higher than the national minimum
wage. Most participants (n=336; 61.3%) reported not being
in a romantic relationship. About a quarter (n=142; 25.6%)
reported playing every day; more than a third (n=386;
37.6%) reported playing between 2 and 6 hours a week;
and a larger fraction of the sample (n=234; 42.2%) reported
playing on their mobile phone/tablet devices. Additionally,
the majority of the sample (n=386; 69.8%) spent at least half
of their free time gaming. Finally, academic performance
was perceived as average by more than half (n=287;
53.6%) of all participants.
Results from the logistic regression indicated that the
most relevant IGD risk factors were male gender (OR
2.183, 95%CI 1.336-3.569, p = 0.002), sleep quality (OR
1.783, 95%CI 1.084-2.934, p = 0.23), severe depression
symptoms (OR 16.296, 95%CI 3.609-73.593, p o 0.001),
spending more than half of total free time gaming
(OR 2.877, 95%CI 1.726-4.796, p o 0.001), and weekly
gameplay X 20 hours (OR 13.474, 95%CI 5.640-32.190,
p o 0.001).
Discussion
Overall, the results indicated that the prevalence of IGD in
this sample was relatively higher than previously reported
elsewhere. Although more recent research using large
and representative samples have reported an IGD
prevalence below 5%,14 other research has reported high
figures (e.g., 15.7%) for IGD in smaller samples,3 similar
to the present results. Some factors may help explain this
finding. Firstly, the present study used more lenient
cutoffs that were devised to assess individuals at moder-
ate risk of IGD. Thus, the prevalence reported herein is
comparable to that of previous research estimating
prevalence in ‘‘at-risk’’ groups, as higher rates are gene-
rally reported among this group of gamers.4 Secondly, the
results found for gamers at high risk (15.7%) were similar
to those obtained using a GD scale in the same sample
(13.5%) and to similar previous research using the
Problem Video Game Playing (PVP) in another sample
of Brazilian students (15.8%, n=100).7 Finally, it is impor-
tant to note that small (i.e., no1,000), non-representative
samples may generate higher prevalence estimates.3
The sample utilized in this study presented a slight
male predominance, and male gender is traditionally
associated to higher levels of IGD.3 In terms of gender
differences, male gamers were 2.183 times more likely to
develop IGD than their female counterparts. Even though
previous research suggested that adolescents and young
adults are at greater risk of developing IGD,15 the age
association was not kept in the logistic regression model
in the present study due to mixed findings.
Further analysis indicated that associated risk fac-
tors for IGD were similar to those reported in previous
cross-sectional research, such as insomnia and depres-
sive symptoms.3,4 The present study found a similar
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association between sleep problems and IGD-severity.
Moreover, most participants at risk for IGD presented
severe symptoms of depression.
The present study also found supporting evidence for
the association between increased time spent gaming
and increased likelihood of developing IGD. More speci-
fically, participants who reported gaming X 20 hours a
week were 13.5 times more likely to present with IGD in
comparison to those who reported playing p 1 hour a
week. Overall, these findings parallel the results of pre-
vious research investigating time spent gaming and
associated risk of IGD.5
In conclusion, this study found a relatively higher preva-
lence and risk of IGD than those reported in previous
Table 1 Sample description, prevalence of internet gaming disorder, and odds ratios for internet gaming disorder according to
main sociodemographic and gameplay characteristics
n (%) IGD p-value* Odds ratio (95%CI) p-valuew
Gender o 0.001
Female 236 (42.5) 63 (26.7) Reference
Male 319 (57.5) 149 (46.7) 2.183 (1.336-3.569) 0.002
Age o 0.001
14-18 268 (48.3) 123 (45.9) 0.953 (0.377-2.697) 0.927
19-23 187 (33.7) 66 (35.3) 1.513 (0.762-3.003) 0.236
4 24 100 (18.0) 23 (23.0) Reference
Education 0.001
Enrolled in secondary school 280 (50.8) 129 (46.1) 1.631 (0.675-3.941) 0.277
Completed secondary school 271 (49.2) 82 (30.3) Reference
Family income (BRL) 0.071
o 2 minimum wage 203 (37.9) 72 (35.5) 0.620 (0.319-1.207) 0.159
3-5 minimum wage 242 (45.1) 86 (35.5) 0.544 (0.284-1.043) 0.067
4 6 minimum wage 91 (17.0) 44 (48.4) Reference
Social anxiety – Mini-SPIN o 0.001
Yes 154 (28.0) 77 (50.0) 1.266 (0.762-2.104) 0.362
No 396 (72.0) 134 (33.8) Reference
Sleep – PSQI 0.001
Normal 255 (47.8) 80 (31.4) Reference
Altered 278 (52.2) 125 (45.0) 1.783 (1.084-2.934) 0.023
Depression – BDI o 0.001
Minimal 341 (63.7) 109 (32.0) Reference
Mild 104 (19.4) 45 (43.3) 1.461 (0.805-2.651) 0.212
Moderate 71 (13.3) 36 (50.7) 1.579 (0.790-3.155) 0.196
Severe 19 (3.6) 16 (84.2) 16.296 (3.609-73.593) o 0.001
Suicidal ideation 0.006
Yes 39 (7.1) 23 (59.0) 0.732 (0.266-2.016) 0.546
No 508 (92.9) 186 (36.6) Reference
Perceived academic performance 0.004
High 175 (32.7) 50 (28.6) Reference
Average 287 (53.6) 121 (42.2) 1.408 (0.848-2.337) 0.187
Low 73 (13.6) 34 (46.6) 1.064 (0.494-2.286) 0.873
Daily gaming o 0.001
Yes 142 (25.6) 90 (63.4) 1.304 (0.756-2.249) 0.340
No 413 (74.4) 122 (29.5) Reference
Free time spent on gaming o 0.001
Less than half 386 (69.8) 97 (25.1) Reference
Half or more than half 167 (30.2) 115 (68.9) 2.877 (1.726-4.796) o 0.001
Weekly time spent gaming, hours o 0.001
o 1 hour 151 (28.1) 14 (8.8) Reference
2-6 hours 202 (37.6) 74 (36.6) 4.891 (2.489-9.611) o 0.001
7-19 hours 101 (18.8) 57 (56.4.0) 7.830 (3.647-16.813) o 0.001
X 20 hours 83 (15.5) 62 (74.7) 13.474 (5.640-32.190) o 0.001
Values expressed as n (%).
95%CI = 95% confidence interval; BDI = Beck Depression Inventory; IGD = internet gaming disorder; Mini-SPIN = Mini-Social Phobia
Inventory; PSQI = Pittsburgh Sleep Quality Index.
*Bivariate analysis, p o 0.2.
wMultivariate analysis, p p 0.05.
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international literature. The prevalence of high risk for
IGD, as measured by the IGD9S-SF, was comparable to
the prevalence of GD risk measured by the GAS in the
same sample. It was also similar to results previously
reported using another instrument (PVP) in a different
sample of Brazilian undergraduates.7 Finally, associations
were found between IGD and male gender, increased
depressive symptoms, poorer sleep quality, increased time
spent gaming, and total free time spent on gaming.
The present study has limitations worth considering.
These include the relatively small sample size, the rec-
ruitment technique employed (which yielded a non-
representative sample), and the use of self-report instru-
ments. It is important that future studies investigate the
epidemiology of IGD in larger, representative, population-
based samples. These potential limitations notwithstand-
ing, our findings help bridge the research gap on IGD in
Brazilian samples and provides useful epidemiological
data that can be used for cross-cultural comparisons in
international research. Finally, the study also contributes
to the identification of risk factors that can increase vulner-
ability to IGD, a result that can help early detection and
open new avenues of discussion on the topic.
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